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Electrosurgical clamping device with insulation limited bipolar electrode 



(57) An electrosurgical hemostatic Instrument is 
provided in which the coagulation status of tissue en- 
gaged by two elements delivering an electrosurgical en- 
ergy to tissue may be observed, and in which damage 
from thermal spread may be minimized. A preferred em- 
bodiment of the invention provides a bipolar endoscopic 
clamping, coagulation and cutting device. In this device, 
the outer conductive surface of the tissue engaging el- 



ements is substantially covered by an insulative coating 
which confines current flow to the clamped tissue and 
limited regions around the tissue engaging elements. 
Coagulation may be observed by watching the region 
around the tissue engaging elements. Coagulation 
around the tissue engaging elements may be controlled 
by selectively coating the outside of the elements with 
insulation to control current flow from the surface of the 
engaging elements. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to an electrosurgical 
hemostatic grasping, clamping or forceps type device, 
and in particular, to a clamping and cutting device in- 
cluding a pair of electrically conductive clamping ele- 
ments coated with an electrically insulative substance. 

BACKGROUND OF THE INVENTION 

Electrosurgical hemostatic devices have been used 
for effecting improved hemostasis by heating tissue and 
blood vessels to cause coagulation or cauterization. Mo- 
nopolar electrosurgical devices utilize one active elec- 
trode associated with the cutting or cauterizing instru- 
ment and a remote return or ground electrode which is 
usually attached externally to the patient. Thus in sur- 
gery utilizing monopolar instruments, electrical current 
passes from the active electrode, through the patient to 
the return electrode. 

In bipolar electrosurgical instruments both elec- 
trodes are included on the instrument and, generally, 
both electrodes are active. Thus, atypical bipolar instru- 
ment includes two or more electrodes which are 
charged to different electrical potentials. In bipolar in- 
struments, the coagulating current flows through tissue 
positioned between the electrodes. 

Bipolar forceps, being one type of bipolar electro- 
surgical instrument, have been used in various proce- 
dures for coagulating tissue. Generally bipolar forceps 
include two opposing jaws each connected to an output 
electrode of an electrical generator such that the oppos- 
ing jaws are charged to different electrical potentials. Or- 
ganic tissue being electrically conductive, when the jaws 
are used to grasp tissue the two electrodes apply elec- 
trical current through the grasped tissue. The use of bi- 
polar forceps may, in certain circumstances, cause ar- 
eas of thermal spread, i.e., regions of coagulation 
caused by the dissipation of heat outside the area de- 
fined by the grasping or engaging surfaces of the for- 
ceps. 

EP-A-0 640 317 illustrates, in a preferred embodi- 
ment, a clamping and coagulating device in which most 
of the tissue being treated by the end effector of the de- 
vice is not visible to the user. The electrodes in the pre- 
ferred embodiment of this device are offset from each 
other with respect to the tissue grasping surfaces so that 
the likelihood of arcing or shorting is reduced. However, 
in this device it is difficult to visualize coagulation as it 
is occurring to the tissue unless thermal spread is oc- 
curring. 

U.S. Application Serial No. 08/4 15, 957 filed on April 
3, 1995, illustrates a clamping, cutting and coagulating 
device in which the tissue being treated by the end ef- 
fector of the device is partially visible to the user, improv- 
ing visual feedback. The electrodes of the preferred em- 



bodiment of this device are also offset to reduce the like- 
lihood of arcing or shorting. 

Electrical energy is used in medical instruments for 
hemostasis, that is to stop or slow bleeding in tissue. 

s Application of electrical current in conjunction with pres- 
sure applied by the end effector results in a significant 
reduction in bleeding, and may be used to reduce bleed- 
ing along a cut line prior to cutting tissue. The electrical 
current which passes through the tissue acts to heat the 

10 tissue. As the tissue is heated, it changes in color and 
texture. The experienced surgeon may, by looking for 
changes in the color or texture of the tissue around the 
end effector, determine when to turn off the current to 
the end effector. Although the changes in tissue color 

1$ and texture around the end effector are useful to the sur- 
geon, it is beneficial in many procedures to limit the re- 
gion effected by the electrical current and insulating 
heat, i.e. to limit the thermal spread. In addition, it is ben- 
eficial in certain circumstances to develop a substantial- 

20 |y uniform electrical field through the tissue between the 
end effectors. Therefore, it would be beneficial to design 
an end effector wherein the electrical field is substan- 
tially uniform and substantially confined to the region be- 
tween the tissue contacting faces of the end effectors 

25 with only a limited region of thermal spread. 

In the device illustrated in Figure 1 , the bipolar elec- 
trodes are uncoated, offering many current paths for co- 
agulating energy. As tissue between the electrodes co- 
agulates its impedance rises, and the coagulation cur- 

30 rent seeks a lower impedance path through the tissue. 
Tissue which touches uncoated electrodes on the sides 
of the end effector, offers a low impedance path, in- 
creasing thermal spread and decreasing current density 
in the region between the electrodes. In the simplified 

35 cross-section of an end effector in Figure 1 , first elec- 
trode 1 and second electrode 2 hold tissue 3. In the end 
effector in Figure 1 , electrical current travels along cur- 
rent paths 4 between first electrode 1 which is charged 
to a first electrical potential and second electrode 2 

40 which is charged to a second electrical potential. As the 
tissue coagulates, coagulation region 5 forms between 
electrode 1 and electrode 2 increasing the impedance 
of the tissue between the electrodes. In the device illus- 
trated in Figure 1 , current paths 4 extend well beyond 

45 the edges of the end effector and out into tissue 3. The 
resulting coagulation region therefore extends laterally 
out into the tissue around the end effector. 

The device illustrated in Figure 2 utilizes what is 
known as "compression zone" technology wherein one 

50 electrode is positioned inside one jaw of the device and 
the second electrode is positioned around the outside 
of at least one jaw. As tissue between the inner and outer 
electrode coagulates, the coagulated tissue between 
the jaws insulates the inner electrode, effectively stop- 

55 ping coagulation and thermal spread. In the simplified 
cross-section of an end effector illustrated in Figure 2, 
tissue 13 is positioned between first insulator 16 and 
second insulator 1 8. In the end effector of Figure 2, elec- 
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trical current flows between first electrode 11 and third 
electrode 17, in addition, if region 12 is an active elec- 
trode current may flow between second electrode 1 2 
and third electrode 17. First electrode 11 and second 
electrode 12 are charged to a first electrical potential 
while third electrode 17 is charged to a second electrical 
potential. As current flows through tissue 13, coagula- 
tion regions 15 are formed. The arrangement of elec- 
trodes in the end effector of Figure 2 confines the current 
paths and thus, coagulation regions 1 5 to the space be- 
tween first insulator 16 and second insulator 18. 

SUMMARY OF THE INVENTION 

A surgical device according to the present invention 
includes a bipolar coagulation device which may be 
used to grasp and treat tissue and may further include 
a cutting element to cut the treated tissue. In one em- 
bodiment of the present invention, an end effector of an 
electrosurgical device includes first and second clamp- 
ing elements arranged such that tissue may be clamped 
between the first and second elements. In this embodi- 
ment, the clamping elements include electrically con- 
ductive external surfaces and electrically conductive 
clamping surfaces wherein the external clamping sur- 
faces are substantially covered by a coating of electri- 
cally insulative material, the electrically insulative mate- 
rial being arranged such that the electric field is substan- 
tially confined between the clamping surfaces. In a fur- 
ther embodiment of the present invention, the insulative 
material covers all but a small portion of the exterior sur- 
face of the electrically conductive clamping element, 
leaving the clamping surface electrically conductive. In 
a further embodiment of the present invention, the end 
effector includes a first knife channel in the first clamping 
surface and a second knife channel in the second 
clamping surface. In this embodiment, the knife channel 
may be coated with insulating material to prevent an 
electrically conductive knife from shorting between the 
first and second surfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features of the invention are set forth with 
particularity in the appended claims. The invention itself, 
however, both as to organization and methods of oper- 
ation, together with further objects and advantages 
thereof, may best be understood by reference to the fol- 
lowing description, taken in conjunction with the accom- 
panying drawings in which: 

Figure 1 is a simplified cross-section of a bipolar 
end effector without external insulation. 

Figure 2 is a simplified cross-section of a bipolar 
end effector utilizing compression zone technology. 

Figure 3 is a simplified cross-section of one embod- 



iment of a bipolar end effector according to the 
present invention. 

Figure 4 is an elevated side view of a bipolar clamp- 
s ing, cutting and coagulating device including an end 
effector according to the present invention; 

Figure 5 is a perspective exploded view of one em- 
bodiment of a bipolar end effector according to the 
10 present invention. 

Figure 6 is a top view of the bipolar end effector il- 
lustrated in Figure 5 as it grasps tissue. 

15 Figure 7 is a perspective view of a bipolar end ef- 
fector. 

Figure 8 is an enlargement of a portion of one em- 
bodiment the end effector illustrated in Figure 7 in- 
20 eluding an insulative coating according to the 
present invention. 

Figure 9 is an enlargement of a portion of one em- 
bodiment the end effector illustrated in Figure 7 in- 
25 eluding an insulative coating according to the 
present invention. 

Figure 10 is a bottom view of a curved bipolar end 
effector jaw. 

30 

Figure 1 1 is a top view of a curved end effector jaw 
according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

In the simplified cross-section of an end effector ac- 
cording to the present invention illustrated in Figure 3, 
tissue 23 is grasped between first electrode 21 and sec- 
ond electrode 22. In end effector 10, an electrical poten- 
40 tial or voltage is generated between electrode 21 and 
second electrode 22. Thus when an electrically conduc- 
tive material such as organic tissue is grasped by the 
end effector, electrical current flows between first elec- 
trode 21 and second electrode 22. In Figure 3, insulators 
45 26 and 28 cover substantially all of the outer surface of 
first electrode 21 and second electrode 22 respectively 
confining a substantial portion of the current path 24 to 
the region between first electrode 21 and second elec- 
trode 22. A small portion of the electrical current flows 
50 through tissue 23 in the region outside electrode 21 and 
electrode 22, coagulating the tissue and providing the 
surgeon with visible evidence of coagulation. Thus, the 
coagulated region around the outside of end effector 10 
may be referred to as the feedback region since the ther- 
55 mal spread in this region provides the surgeon with vis- 
ible evidence of coagulation. 

In the embodiment illustrated in Figure 3, insulation 
layer 26 covers substantially all of the outer surface 32 
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of electrode 21 , leaving only a small region 29 of outer 
surface 32 exposed and electrically conductive. Region 
29 may be referred to as an outer electrode. Insulation 
layer 28 covers substantially all of the outer surface 34 
of electrode 22, leaving only a small region 39 of outer 
surface 34 exposed and electrically conductive. In the 
embodiment illustrated in Figure 3, outer electrode 29 
is located adjacent the interface between outer surface 
32 and tissue grasping surface 27. The region adjacent 
the interface between outer su rface 32 and tissue grasp- 
ing surface 27 may be referred to as the transition re- 
gion. In the embodiment illustrated in Figure 3, outer 
electrode 39 is located adjacent the interface between 
outer surface 34 and tissue grasping surface 36. The 
region of outer surface 34 adjacent tissue grasping sur- 
face 36 may be referred to as the transition region. More 
generally, as used herein, the transition region refers to 
any portion of the jaw around the interface between the 
outer face of an electrode and the tissue grasping sur- 
face. Tissue 23 conducts current between electrodes 21 
and 22, generating coagulation region 25. Since insula- 
tors 26 and 28 do not cover the entire outer surface 32 
and 34 of conductors 21 and 22 respectively, leaving 
outer electrodes 29 and 39, a small portion of the current 
will flow outside the region between grasping surfaces 
27 and 36, coagulating tissue outside that region and 
providing visual confirmation of coagulation. The size 
and shape of the feedback region may be varied by var- 
ying the portion of outer surface 32 and 34 which are 
not covered by insulative coating i.e. by varying the size 
and location of outer electrodes 29 and 39. Where nec- 
essary, shorting may be prevented by, for example, in- 
cluding an island of insulation on the grasping surface 
27 or 36 of either electrode 21 or 22 to establish an in- 
sulative gap between the conductive surfaces. Howev- 
er, the grasped tissue will generally prevent shorting of 
the electrodes during treatment and, once the tissue is 
treated it may not be necessary or desirable to prevent 
the electrodes from shorting. 

Figure 4 is a perspective view of a bipolar forceps 
410 according to the present invention. In bipolar for- 
ceps 41 0, upper jaw 41 6 and lower jaw 41 7 of end ef- 
fector 412 are supported by upper wire form 414 and 
lower wire form 415. Wire forms 414 and 415 also act 
as conductors supplying bipolar electrical energy to up- 
per jaw 41 6 and lower jaw 41 7 respectively. Tissue stop 
418 is positioned within closure tube 420. Rotation knob 
422 is affixed to closure tube 420 to cause rotation of 
closure tube 420 with respect to handle 426. Handle 426 
includes knife button 424, grip 428 and trigger 430. Elec- 
trical cord 434 is connected to handle 426 through strain 
relief 432. Trigger latch 436 is positioned on trigger 430. 
Handle latch shield 438 is positioned on grip 428. 

Figure 5 is an exploded view of one embodiment of 
a bipolar end effector according to the present invention. 
As illustrated in Figure 5, jaw members 116 and 117 in- 
clude electrodes 147 and 148 respectively, which in- 
clude tissue grasping surfaces 118and 119 respectively. 
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Top jaw 1 1 6 and bottom jaw 1 1 7 are arranged to grasp 
or position tissue therebetween. Jaw members 116 and 
117 include an outer electrically insulative coating 146 
and 156 of, for example, a ceramic material. Closure 
5 tube 115 is adapted to close the jaws 116 and 117 to- 
gether as tube 115 is advanced distally. Jaw member 

116 includes a U-shaped insulator 134 formed on the 
inside of electrode 147. Jaw member 117 includes a U- 
shaped insulator 164 formed on the inside of electrode 

10 1 48. The upper half 1 20 of groove or knife channel 1 43 
is lined by insulator 134. The lower half 121 of groove 
of knife channel 143 is insulated by insulator 164. Insu- 
lators 146 and 156 are arranged so that when tissue is 
grasped and jaws 116 and 117 are closed together, a 

15 portion of the external surface of electrodes 1 47 and 1 48 
is exposed. The exposed portion of the outer surface of 
electrode 147 forms outer electrode 170. The exposed 
portion of the outer surface of electrode 148 forms outer 
electrode 1 72. Outer electrode 1 70 is formed in the tran- 

20 sition region at the interface between the outer surface 
of electrode 147 and tissue grasping surface 118 while 
outer electrode 172 is formed in the transition region at 
the interface between the outer surface of electrode 1 48 
and tissue grasping surface 11 9. The size and shape of 

25 outer electrodes 170 and 172 may be adjusted by se- 
lectively depositing more or less insulation in the transi- 
tion regions of electrodes 147 and 148 respectively. 
Control of the size and shape of the feedback region in 
treated tissue may be achieved, at least in part, by con- 

30 trolling the size and shape of the outer electrodes, for 
example, by controlling the size and shape of outer elec- 
trodes 170 and 172. For the purposes of this application, 
outer electrodes may also be referred to as feedback or 
thermal spread electrodes. The distal end 144 and 145 

35 of jaw members 116 and 117 respectively, has an in- 
wardly angled shape. The inwardly angled distal ends 
1 44 and 1 45 form a V-shaped space at the distal end 
jaws 116 and 117, which assists in channeling tissue in 
between jaws 116 and 117. 

40 in Figure 5, knife 122 is adapted to cut tissue by 
moving distally in knife channel 143 when jaws 116 and 

117 are closed to grip tissue. Knife 122 includes upper 
knife section 123 and lower knife section 124. Upper 
knife section 123 includes sharpened blade 125 at the 

45 distal end of upper knife section 1 23. Lower knife section 
124 includes sharpened blade 126 at the distal end of 
the lower knife section 124. 

Fig. 6 is a top view of the end effector illustrated in 
Figure 5. In Figure 6, upper jaw 116 of end effector 610 

50 grasps tissue 198. As electrical current flows through 
the tissue, insulator 146 prevents current from flowing 
except where the electrode is exposed (e.g. between 
the tissue grasping electrodes and through the outer 
electrodes). An area of tissue 197 surrounding the end 

55 effector is illustrated in which desiccation of and/or ther- 
mal effects on the tissue may be visualized. Region 1 97 
may be referred to as the feedback region. 

Figure 7 is a perspective view of a straight bipolar 
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end effector 210 without insulation. End effector 210 
comprises upper jaw electrode 216 and lower jaw elec- 
trode 217. Electrodes 216 and 217 include tissue grasp- 
ing teeth 206 and 208 respectively. Tissue grasping 
teeth 206 are disposed on at least a portion of upper 
tissue grasping surface 218. Tissue grasping teeth 208 
are disposed on at least a portion of lower tissue grasp- 
ing surface 21 9. In the embodiments of Figure 7, grasp- 
ing teeth 206 and 208 are chamfered such that outer 
faces 222 slant in toward the center of end effector 21 0. 
In other embodiments of the present invention, outer 
surface faces 222 may have a radius rather than a 
chamfer. In other embodiments of the present invention, 
outer faces 222 may be parallel to or a continuation of 
outer surfaces 232 and 234. In figure 7, jaws 216 and 
217 include holes 280. Holes 280 are interspersed along 
the length of jaws 21 6 and 21 7. Holes such as holes 280 
perform at least three functions in an end effector such 
as the end effector illustrated in Figure 7. Holes 280 may 
be used to observe the tissue clamped between jaws 
216 and 217. Alternatively, holes 280 may be used to 
observe the position of a cutting element, such as the 
knife illustrated in Figure 5, as it moves along channel 
282 when jaws 21 6 and 21 7 are closed. Holes 280 also 
reduce the physical and thermal mass of jaws 216 and 
21 7. Reducing the thermal mass of the jaws reduces the 
jaws ability to absorb heat generated in the treated tis- 
sue, thus increasing coagulation speed which may, in 
certain circumstances, improve the performance of the 
end effector. In the embodiment of Figure 7, U-shaped 
electrodes 21 6 and 21 7 have a substantially rectangular 
cross section. The use of a substantially rectangular 
cross section improves the structural strength of the 
jaws and, as a result, the clamping force which may be 
applied to the jaws. The rectangular cross section of the 
jaw improves shielding of a knife blade as it moves along 
channel 282. 

Figure 8 is an enlargement of a portion of one em- 
bodiment of electrode 21 2 of the end effector illustrated 
in Figure 7. In Figure 8, electrode 212 includes an insu- 
lative coating 220 which covers substantially ail of the 
outer surface of electrode 212. Insulative coating 220 
does not cover the chamfered surface 222 of teeth 206, 
leaving that portion of the outer surface of electrode 21 2 
exposed and electrically conductive. Thus, in the em- 
bodiment of .the invention illustrated in Figure 8, the out- 
er electrode is formed from the chamfered surface of 
teeth 206. In a similar manner, a second outer electrode 
may be formed from the chamfered portion of teeth 208 
in Figure 7. 

Figure 9 is an enlargement of a portion of one em- 
bodiment of electrode 21 2 of the end effector illustrated 
in Figure 7. In Figure 9, electrode 212 includes an insu- 
lative coating 230 which covers substantially all of the 
outer surface of electrode 212. Insulative coating 230 
covers at least a portion of chamfered surface 222 of 
teeth 206, leaving the remainder of the chamfered sur- 
face exposed and electrically conductive. Thus, in the 
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embodiment of the invention illustrated in Figure 9, the 
outer electrode is formed from the noninsulated, electri- 
cally conductive portion of chamfered surface 222. In a 
similar manner, a second outer electrode may be formed 
s by insulating all but a portion of the chamfered surface 
222 of teeth 208 in Figure 7. 

It will be understood that the actual shape of the out- 
er electrode will be determined by selectively depositing 
insulation on the outer surface of an electrode such as 
?0 jaws 216 and 217 and may, for example, include an em- 
bodiment wherein the outer surface of selected ones of 
the grasping teeth are coated or partially coated with in- 
sulation. In addition, in a further embodiment, the outer 
electrode may include at least a portion of the outer sur- 
fs face of the clamping jaw adjacent the tissue grasping 
teeth. 

Figure 10 is a bottom view of a curved bipolar end 
effector jaw 310 wherein chamfered surface 322 is 
clearly illustrated. Jaw 31 0 includes teeth 31 6 which are 

20 chamfered such that chamfered surface 322 is recessed 
from exterior surface 340. In the embodiment of Figure 
10, teeth 316 are not recessed from interior surface 342. 
Figure 11 is a top view of a curved end effector jaw. In 
Figure 11, electrode 512 is coated by outer insulation 

25 layer 520. 

When the outside of bipolar electrode jaws are cov- 
ered in an insulating material, the available current path 
is confined to the tissue touching the exposed electrode 
surface. This causes the tissue between the jaws to co- 

30 agulate fast. In addition, the thermal image is confined 
to a visibly smaller area than would be the case with 
uncoated electrodes, even when current is applied well 
beyond the point at which coagulation is finished. Thus, 
the present invention is intended to create a selective 

35 region of visible coagulation around the end effector to 
provide visual feedback to the surgeon. In addition, by 
reducing the active electrode size, the electrical fields 
are focused, speeding coagulation. 

A generator, not shown, provides electros urgical 

40 energy to the bipolar electrodes. The generator is pref- 
erably an electrosurgical unit capable of providing bipo- 
lar energy. Electrical energy is delivered through wires 
which are coupled to the electrodes. After electrosurgi- 
cal energy is applied and the tissue is electrosurgically 

45 treated to a desired degree, a cutting element such as 
the knife illustrated in Figure 5 may be advanced to cut 
the treated tissue. 

While preferred embodiments of the present inven- 
tion have been shown and described herein, it will be 

50 obvious to those skilled in the art that such embodiments 
are provided by way of example only. Numerous varia- 
tions, changes, and substitutions will now occur to those 
skilled in the art without departing from the invention. 
Accordingly, it is intended that the invention be limited 

55 only by the spirit and scope of the appended claims. 
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Claims 

1 . A bipolar electrosurgical instrument comprising: 

a shaft having a distal end and a longitudinal 
axis; 

an end effector located at the distal end of the 
shaft, adapted to receive bipolar energy there- 
in, said end effector comprising: 
first and second jaw elements including first 
and second opposed tissue contacting surfac- 
es, said tissue contacting surfaces being move- 
able relative to each other from an open, 
spaced-apart position for positioning tissue 
therebetween, to a closed position for grasping 
said tissue, at least a portion of one of said tis- 
sue contacting surfaces comprising a first elec- 
trode, and at least a portion of one of said tissue 
contacting surfaces comprising second elec- 
trode which is electrically isolated from said first 
electrode, said first and second jaw elements 
further including first and second outer surfac- 
es wherein at least a portion of said outer sur- 
face is covered by an insulative material, said 
insulative material covering all but a portion of 
said outer surfaces adjacent said first and sec- 
ond electrodes. 

2. A bipolar electrosurgical instrument comprising: 

an end effector located at the distal end of the 
instrument, adapted to receive bipolar energy, 
said end effector comprising: 
first tissue grasping element including an elec- 
trically conductive exterior surface partially 
coated with an insulative coating and an elec- 
trically conductive tissue grasping surface; and 
second tissue grasping element including an 
electrically conductive exterior surface partially 
coated with an insulative coating and an elec- 
trically conductive tissue grasping surface. 

3. The bipolar electrosurgical instrument of claim 2 
wherein said exterior surface is not coated in the 
transition region between said exterior surface and 
said tissue grasping surface. 

4. The bipolar electrosurgical instrument of any one of 
claims 1 to 3 further comprising a cutting element 
arranged to cut tissue positioned between said first 
and second surfaces. 



ductive tissue grasping surface; and 
second tissue grasping element including one 
or more outer electrodes and an electrically 
conductive tissue grasping surface. 

5 

6. A bipolar electrosurgical instrument according to 
claim 5 wherein said tissue grasping surface on said 
first grasping element includes electrically conduc- 
tive grasping teeth. 

70 

7. A bipolar electrosurgical instrument according to 
claim 5 or claim 6 wherein said tissue grasping sur- 
face on said first grasping element includes electri- 
cally conductive grasping teeth, said grasping teeth 

15 including an interior region and an exterior region, 
said exterior region being partially covered by said 
electrical coating. 

8. A bipolar electrosurgical instrument according to 
20 any one of claims 5 to 7 wherein said tissue grasp- 
ing surface on said first grasping element includes 
electrically conductive grasping teeth, said grasp- 
ing teeth including an interior region and an exterior 
region, said exterior region being electrically con- 

25 ductive. 

9. An instrument adapted to coagulate tissue compris- 
ing: 

30 a first electrode adapted to receive electrical 

energy of a first potential; 
a second electrode spaced from said first elec- 
trode and adapted to receive electrical energy 
of a second potential; 

35 a first insulative coating partially covering an 

outer surface of said first electrode; and 
a second insulative coating partially covering 
an outer surface of said second electrode. 

40 



45 



50 



5. A bipolar electrosurgical instrument comprising: 

an end effector located at the distal end of the 
instrument, said end effector comprising: 
first tissue grasping element including one or 
more outer electrodes and an electrically con- 
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